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(54) MOBILE COMMUNICATION SYSTEM 

(57) A mobile communication system comprising a 
base station for informing the peripheral cell information 
of a cell under local service along with the current posi- 
tion of a mobile station under service and the vertex 
coordinates of the cell under local service, and a mobile 
station for estimating the position of the local station in 
the cell under service based on the current position and 
the vertex coordinates thus acquired, stopping to moni- 
tor the receiving levels of peripheral cells when the local 
station is located at the central point in a cell under local 
service and starting to monitor the receiving levels of 
peripheral cells according to the peripheral cell informa- 
tion thus acquired when the local station is located at a 
boundary point in a cell under local service. Since the 
mobile station can omit measuring of the receiving lev- 
els of peripheral cells at the central point in a cell under 
service and measuring of the receiving levels of periph- 
eral cells located in a direction opposite to the moving 
direction at a boundary point, power can be saved in the 
mobile station and the size thereof can be reduced. 
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Description 

Technical Field 

[0001] This invention relates to a mobile communi- 
cation system for which a concept of a cell is provided 
and which is constructed by a base station and a mobile 
terminal that can perform a two-way communication. 

Background Art 

[0002] In a mobile communication system, in order 
to control a cell shift in accordance with a movement of 
a mobile terminal, it is an indispensable technique to 
measure reception levels of neighboring cells. It is nec- 
essary to measure the reception levels of the neighbor- 
ing cells at a predetermined interval even during a 
waiting time and a connecting time of the mobile termi- 
nal and to notify (transmit) the base station of the meas- 
urement result, so that those particularly become a 
large factor in consumption of an electric power at the 
time of waiting and connecting. 

[0003] In the conventional technique, since the 
mobile terminal does not grasp a position of the mobile 
terminal itself on a cell with respect to a service recep- 
tion cell, the reception levels of ail neighboring cells are 
always measured and the result is notified to the base 
station irrespective of a physical position of the mobile 
terminal on the cell. 

[0004] Fig. 8 is a diagram showing an ON/OFF 
state of an electric power source in the conventional 
mobile terminal. In Fig. 8, a high level shows the ON 
state of the electric power source and a low level shows 
the OFF state thereof. As shown in Fig. 8, the electric 
power source of the mobile terminal is turned on when 
a signal from the base station is received, the reception 
levels of the neighboring cells are measured, and the 
measurement result is transmitted. In addition, the 
power source is also turned on when speech informa- 
tion is transmitted (not shown). 

[0005] Usually, it is necessary that the mobile termi- 
nal measures the reception levels of the neighboring 
cells in the case where the mobile terminal arrives at the 
boundary point of the service reception cell. In the case 
where the mobile terminal exists at the center point of 
the service reception cell, the reception level of the 
service reception ceil is rightfully large, so that it is 
unnecessary to measure the reception levels of the 
neighboring cells. 

[0006] In the conventional technique, since the 
mobile terminal does not have a method of detecting at 
which point (whether the center point or the boundary 
point) it exists in the service reception cell, the mobile 
terminal always measures the reception levels of the 
neighboring cells irrespective of the position of the 
mobile terminal itself on the service reception cell. 
[0007] In this case, it is necessary for the mobile 
terminal to measure the reception levels of the neigh- 



boring cells and transmit the measurement result to the 
base station even at a point where it is unnecessary to 
measure the reception levels of the neighboring cells, 
for example, where the mobile terminal exists at the 
5 center point of the service reception cell or the like. It is 
a problem that, originally, unnecessary consumption of 
the electric power is caused. 

[0008] This invention is accomplished to solve the 
above mentioned problems. It is an object to provide a 
w mobile communication system in which consumption of 
unnecessary electric power can be eliminated. 

Disclosure of Invention 

is [0009] A mobile communication system according 
to the invention comprises: a base station for notifying of 
neighboring cell information of a service cell (a cell in 
which a mobile terminal provides the service) and noti- 
fying of a present position of the mobile terminal and 

20 apex coordinates of the service cell; and a mobile termi- 
nal for presuming a position of the mobile terminal itself 
in a service reception cell on the basis of the obtained 
present position and the obtained apex coordinates, for 
stopping a monitoring of reception levels of neighboring 

25 cells in a case where the mobile terminal itself exists at 
a center point in the service reception cell, and for start- 
ing the monitoring of the reception levels of the neigh- 
boring cells on the basis of the neighboring cell 
information in a case where the mobile terminal itself 

30 exists at a boundary point in the service reception cell. 
[0010] In a mobile communication system accord- 
ing to the invention, the mobile terminal, comprises: an 
antenna unit for performing a radio communication 
between the mobile terminal and the base station; a sig- 

35 nal processing circuit for modulating/demodulating a 
signal and measuring the reception levels of the neigh- 
boring cells ; and a CPU for presuming the position of 
the mobile terminal itself in the service reception cell on 
the basis of the obtained present position and the 

40 obtained apex coordinates, for stopping the monitoring 
of the reception levels of the neighboring cells in the 
case where the mobile terminal itself exists at the center 
point in the service reception cell, and for starting the 
monitoring of the reception levels of the neighboring 

45 cells on the basis of the neighboring cell information in 
the case where the mobile terminal itself exists at the 
boundary point in the service reception cell. 
[0011] In a mobile communication system accord- 
ing to the invention, the signal processing circuit com- 

so prises: a modem unit for demodulating a reception 
signal and modulating a transmission signal; and a 
reception level measuring circuit for measuring the 
reception levels of the neighboring cells. 
[0012] In a mobile communication system accord- 

55 ing to the invention, the CPU comprises: a measure- 
ment candidate cell deciding module for forming a table 
in which monitor candidate neighboring cell numbers 
are described on the basis of the obtained neighboring 
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cell information; a physical position presuming module 
for presuming the position of the mobile terminal itself in 
the service reception cell on the basis of the obtained 
present position and the obtained apex coordinates; 
and a reception level measurement start/stop judging 5 
module for stopping the monitoring of the reception lev- 
els of the neighboring cells in the case where the mobile 
terminal itself exists at the center point in the service 
reception cell and starting the monitoring of the recep- 
tion levels of the neighboring ceils in accordance with w 
the formed monitor candidate neighboring cell number 
table in the case where the mobile terminal itself exists 
at the boundary point in the service reception cell. 
[0013] In a mobile communication system accord- 
ing to the invention, the measurement candidate cell is 
deciding module comprises: a neighboring cell informa- 
tion obtaining module for obtaining the neighboring cell 
information from the demodulated signal; and a monitor 
candidate neighboring cell table forming module for 
forming the table in which the monitor candidate neigh- 20 
boring cell numbers are described on the basis of the 
obtained neighboring cell information. 
[0014] In a mobile communication system accord- 
ing to the invention, the physical position presuming 
module comprises: a mobile terminalself position coor- 25 
dinate obtaining module for obtaining mobile terminal 
self position coordinates from the demodulated signal ; a 
cell apex coordinate obtaining module for obtaining cell 
apex coordinates from the demodulated signal; and an 
inner-cell position judging module of the mobile terminal 30 
for obtaining a length of each side of a triangle which is 
formed by the obtained mobile terminal self position 
coordinates and the two adjacent cell apex coordinates 
among the obtained cell apex coordinates, for obtaining 
a length of a vertical line from the mobile terminal self 35 
position to each side from the obtained length of each 
side of the triangle, and for obtaining the minimum value 
among the obtained lengths of the vertical lines. 
[0015] In a mobile communication system accord- 
ing to the invention, the reception level measurement 40 
start/Stop judging module comprises: a threshold value 
comparing module for comparing the obtained minimum 
value with a predetermined threshold value; a neighbor- 
ing cell measurement stopping module for stopping the 
monitoring of the reception levels of the neighboring 45 
cells by recognizing that the mobile terminal itself exists 
at the center point in the service reception cell in a case 
where the minimum value is larger than or equal to the 
threshold value; and a neighboring cell measurement 
requesting module for recognizing that the mobile termi- so 
nal itself exists at the boundary point in the service 
reception cell in the case where the minimum value is 
smaller than the threshold value and starting the moni- 
toring of the reception levels of the neighboring cells in 
the moving direction by the reception level measuring $s 
circuit in accordance with the monitor candidate neigh- 
boring cell number table. 



Brief Description of Drawings 
[0016] 

Fig. 1 is a block diagram showing a construction of 
a mobile terminal of a mobile communication sys- 
tem according to a first embodiment of this inven- 
tion; 

Fig. 2 is a diagram showing a table in a mobile ter- 
minal of a mobile communication system according 
to a first embodiment of this invention; 
Fig. 3 is a flowchart showing a operation of a mobile 
terminal of a mobile communication system accord- 
ing to a first embodiment of this invention; 
Fig. 4 is a diagram showing a principle of a mobile 
terminal self position presuming process of a 
mobile terminal of a mobile communication system 
according to a first embodiment of this invention; 
Fig. 5 is a diagram showing a principle in which a 
length of a vertical line is obtained in a mobile termi- 
nal self position presuming process of a mobile ter- 
minal of a mobile communication system according 
to a first embodiment of this invention; 
Fig. 6 is a diagram showing a concept of a cell of a 
mobile communication system according to a first 
embodiment of this invention; 
Fig. 7 is a diagram showing an ON/OFF state of an 
electric power source in a mobile terminal of a 
mobile communication system according to a first 
embodiment of this invention; and 
Fig. 8 is a diagram showing an ON/OFF state of an 
electric power source in a conventional mobile ter- 
minal. 

Best Mode for Carrying O ut the invention 

[0017] An embodiment of this invention will be 
described hereinbelow with reference to the drawings. 

First embodiment 

[0018] In a mobile terminal of the embodiment, by 
recognizing whether the mobile terminal itself exists at 
the center point or at the boundary point in a service 
reception cell, start/stop of the measurement of recep- 
tion levels of neighboring cells is judged. At the center 
point, the measurement of the reception levels of the 
neighboring cells and a process for transmitting the 
measurement result to a base station are omitted, 
thereby suppressing consumption of an electric power. 
At the boundary point, the measurement of the recep- 
tion levels of the neighboring cells is started. At also the 
boundary point, the measurement of the reception lev- 
els of the neighboring cells except for the neighboring 
cells in the moving direction of the mobile terminal is 
omitted, thereby suppressing the consumption of the 
electric power and also reducing measuring processes. 
[0019] The mobile communication system accord- 
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ing to a first embodiment of this invention will be 
described with reference to the drawings. Fig. 1 is a 
block diagram showing a construction of the mobile ter- 
minal of the mobile communication system according to 
the first embodiment of this invention. In each of the dia- 
grams, the same reference numeral indicates the same 
or the corresponding portion. 

[0020] In Fig. 1, reference numeral 1 denotes an 
antenna unit (AU); 2 a signal processing circuit of hard- 
ware; and 3 a CPU. 

[0021] In Fig. 1, reference numeral 21 denotes a 
modem unit; and 22 a reception level measuring circuit. 
[0022] In Fig. 1, reference numeral 31 denotes a 
measurement candidate cell deciding module; 32 a 
physical position presuming module; and 33 a reception 
level measurement start/stop judging module. 
[0023] Further, in Fig. 1, reference numeral 311 
denotes a neighboring cell information obtaining mod- 
ule; 312 a monitor candidate neighboring cell table 
forming module; 321 a mobile terminal self position 
coordinate obtaining module; 322 a cell apex coordinate 
obtaining module; 323 an inner-cell position of the 
mobile terminal judging module; 331 a threshold value 
comparing module; 332 a neighboring cell measure- 
ment requesting module; and 333 a neighboring cell 
measurement stopping module. 
[0024] Subsequently, the operation of the mobile 
terminal of the mobile communication system according 
to the first embodiment will be described with reference 
to the drawings. Fig. 2 is a diagram showing a table to 
which the mobile terminal of the mobile communication 
system according to the first embodiment of this inven- 
tion refers. 

[0025] Information as shown in Fig. 2(a) is included 
in neighboring cell information in a report channel from 
the base station to the mobile terminal. For instance, the 
figure shows that with regard to a neighboring cell ® , a 
channel frequency is "f 1 " and a time slot of a TDMA sys- 
tem is "tl". 

[0026] The mobile terminal previously forms a table 
as shown in Fig. 2(b) on the basis of the neighboring cell 
information. The mobile terminal (the neighboring cell 
information obtaining module 311 in the measurement 
candidate cell deciding module 31 and monitor candi- 
date neighboring cell table forming module 312) forms 
adjacent monitor candidate neighboring cells in corre- 
spondence with each side of a hexagonal service 
reception cell. For instance, the table shows that in case 
of assuming that the mobile terminal exists at the 
boundary point near the neighboring cell ® in the serv- 
ice reception cell, monitor candidate neighboring cells 
are Q), @, and ® As will be described later, the 
mobile terminal monitors only the neighboring cells 
based on the table upon starting a monitoring of the 
neighboring cells. 

[0027] Fig. 3 is a flowchart showing the operation of 
the mobile terminal (the physical position presuming 
module 32 and reception level measurement start/stop 



judging module 33) of the mobile communication sys- 
tem according to the first embodiment of the invention. 
[0028] In step 301, the mobile terminal (the mobile 
terminal self position coordinate obtaining module 321) 

5 obtains mobile terminal self position coordinates (X, Y) 
from the base station. The mobile terminal self position 
coordinates (X, Y) are notified from a network (base sta- 
tion) at the time of the mobile terminal self position reg- 
istering process. 

w [0029] In step 302, the mobile terminal (the cell 
apex coordinate obtaining module 322) obtains cell 
apex coordinates (xi, yi) (i=l , 2, 3, 4, 5, 6) from the base 
station. The cell apex coordinates (xi, yi) are notified 
from the network (base station) by using the report 

is channel such as a BCCH or the like. 

[0030] In step 303, the mobile terminal (the inner- 
cell position of the mobile terminal judging module 323) 
calculates a length "ri" of a vertical line from the mobile 
terminal self position (X, Y) to each side of the hexago- 

20 nal service reception cell. 

[0031] The length Yi" of the vertical line from the 
mobile terminal serf position (X, Y) to each side can be 
calculated as shown in Figs. 4 and 5. 
[0032] First, as shown in Fig. 5, lengths a, b, and c 

25 of each side of a triangle which is formed by the mobile 
terminal self position (X, Y) in the service reception cell 
and two adjacent points (xi, yi) and (xi+1. yi+1) among 
the cell apex coordinates (xi, yi) (i = 1 , 2 t 3, 4, 5, 6) of the 
service reception cell are obtained. Even if respective 

30 coordinates of (X, Y), (xi, yi), and (xi+1, yi+1) are pro- 
vided by polar coordinates, those are coordinate trans- 
formed, so that the lengths a, b, and c of each side of 
the triangle can be obtained similarly. 

35 a=V{(X-x i ) 2 +(Y-y j ) 2 } 

b = V{(X-x i+1 ) 2 + (Y-y i+1 ) 2 } 
C= VUx^-x^+fy^-yj) 2 } 

40 

[0033] Subsequently, "z" as shown in Fig. 5 is 
obtained by solving the following equations. 

ri = x/(b 2 -z 2 ) = V{a 2 -(c-z) 2 } 

45 

z = (b 2 +c 2 -a 2 )/2c 

[0034] The obtained "z" is substituted for the equa- 
tion of V(b 2 -z 2 ) = ri , thereby calculating the length "ri" 

so of the vertical line drawn to each side of the hexagonal 
service reception cell. This is an example of obtaining 
the length "ri" of the vertical line to the end. 
[0035] Subsequently, in step 304, the mobile termi- 
nal (the inner-cell position of the mobile terminal judging 

55 module 323) calculates the minimum value "rl" among 
the lengths "ri" of the six vertical lines calculated as 
mentioned above. 

[0036] In step 305, the mobile terminal (the thresh- 
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old value comparing module cell 331) compares the 
minimum value "rl" calculated as mentioned above with 
a preset threshold value "R". 

[0037] The threshold value "FT is obtained, for 
example, on the basis of actual measurement. It is suf- s 
ficient that the threshold value "FT is decided in the 
mobile terminal and is notified from the base station 
(network). Further, it can also be decided systematically 
and uniquely. 

[0038] In step 306, the mobile terminal (the neigh- io 
boring cell measurement stopping module cell 333) rec- 
ognizes that the mobile terminal itself exists at the 
"center point" in the service reception cell in a case 
where the minimum value "rl M is larger than the thresh- 
old value "R" (including a case where "rl" is equal to is 
"R"). Then the mobile terminal does not monitor the 
reception levels of the neighboring cells (stops the mon- 
itoring). 

[0039] In step 307, the mobile terminal (the neigh- 
boring cell measurement requesting module cell 332) 20 
recognizes that the mobile terminal itself exists at the 
"boundary point" in the service reception cell in a case 
where the minimum value M rl" is smaller than the thresh- 
old value "R". Then the mobile terminal starts the moni- 
toring of the reception levels of the neighboring cells in 25 
the moving direction by means of the reception level 
measuring circuit 22. 

[0040] For instance, when the mobile terminal rec- 
ognizes that the mobile terminal itself exists at the 
"boundary point" near the neighboring cell (D in the 30 
service reception cell on the basis of the minimum value 
"rl", the mobile terminal determines that the monitor 
candidate neighboring cells are ®. ® and <D by the 
table shown in Fig. 2. That is, if the time slots of the 
TDM A system are "tr ,"t2". and "t6 H , the channel fre- 35 
quencies are "f1" ,"f2", and T6", respectively and the 
mobile terminal monitors each of the reception levels of 
the neighboring cells CD, ©, and ©. 
[0041] After that, the mobile terminal notifies the 
base station of the measurement result obtained from 40 
the reception level measuring circuit 22 together with 
the monitor neighboring cell information through the 
modem unit 21 of the signal processing circuit 2 and the 
antenna unit 1 at a timing which will be described later. 
[0042] Subsequently, it will now be described how 45 
the mobile terminal operates while recognizing the posi- 
tion of the mobile terminal itself on the service reception 
cell. Fig. 6 is a diagram showing the mobile terminal 
according to the first embodiment moving on the service 
reception cell. Fig. 7 is a diagram showing an ON/OFF so 
state of an electric power source in the mobile terminal 
according to the first embodiment. 
[0043] In Fig. 6, reference numeral 400 denotes a 
base station; 500 a mobile terminal at time t; and 501 a 
mobile terminal at time t* which is a point of time just ss 
after a predetermined time has passed from the time t. 
A hexagon at the center position shows a service recep- 
tion cell in which the service is received to the mobile 



terminals 500 and 501 from the base station 400 and a 
portion around the service reception cell is surrounded 
by the neighboring cells © to ©. 
[0044] In Fig. 7, (a) shows a state of an electric 
power source when the mobile terminal 500 exists at 
the center point, (b) shows a state of the electric power 
source when the mobile terminal 501 exists at the 
boundary point. In Fig. 7, a high level indicates a state in 
that the power source of the mobile terminals 500 and 
501 are turned on. A low level indicates a state in that 
the power source of the mobile terminals 500 and 501 
are turned off. 

[0045] As shown in Fig. 7, the power source is 
turned on in the mobile terminals 500 and 501 at least 
at a transmission processing time (not shown), a recep- 
tion processing time 600, a reception levels of the 
neighboring cells measuring time 601 and a transmis- 
sion time of the measurement result 602. In times other 
than such times, the mobile terminals 500 and 501 per- 
form intermittent transmission and reception to turn off 
the power source. 

[0046] As mentioned above, the mobile terminals 

500 and 501 are notified of the apex coordinates on the 
service reception cell by a report control signal from the 
base station 400 at the reception processing time 600. 
The mobile terminal 500 presumes the position of the 
mobile terminal itself on the service reception cell from 
the position registration information which is provided by 
the mobile terminal itself and the apex coordinates. 
[0047] Thus, the mobile terminals 500 and 501 
judge whether they exist at the center point of the cell or 
at the boundary point of the cell on the service reception 
cell. If they exist at the center point, as illustrated in Fig. 
7, the reception level measuring process of the neigh- 
boring cells is not executed. 

[0048] As shown in Fig. 6, when the mobile terminal 

501 moves in the boundary direction of the service 
reception cell and reaches the boundary point, the 
mobile terminal 501 starts the reception level measur- 
ing process of the neighboring cells at the reception 
level measuring time 601. At this time, only the neigh- 
boring cells CD, ©, and © located in the moving direc- 
tion are selected among the neighboring cells (D to ® 
notified by the base station 400 at the reception 
processing time 600, the reception level measurement 
thereof is executed, and the reception level measure- 
ment with respect to the other neighboring cells ©. ® 
and <S> is not executed. When the mobile terminal 501 
has moved, for example, to the apex coordinates (x1 , 
y1), only the neighboring cells © and © are selected 
and the reception level measurement is executed. 
[0049] In the mobile communication system accord- 
ing to the first embodiment of the invention, the mobile 
terminal can presume the position of the mobile termi- 
nal itself on the cell in the service reception cell by the 
apex coordinates of the service reception cell notified 
from the base station and the position registration infor- 
mation of the mobile terminal itself. Therefore, for exam- 
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pie, at the position where a reception level is high when 
the mobile terminal itself exists at the center point of the 
cell or the like, not only the measurement of the recep- 
tion levels of the neighboring cells can be omitted but 
also the transmission of the measurement result to the 
base station can be omitted. 

[0050] When the mobile terminal itself is moved to 
the boundary point of the service reception cell, the 
mobile terminal can recognize the boundary point of the 
cell from the apex coordinates of the service reception 
cell notified from the base station and the position regis- 
tration information of the mobile terminal itself. By that, 
the mobile terminal starts to measure the reception lev- 
els of the neighboring cells. The measurement of the 
neighboring cells at that time is limited only to the meas- 
urement of the reception levels of the cells located in the 
moving direction of the mobile terminal itself. 
[0051] Consequently, at the position where the 
reception level is high such as the center point of the 
service reception cell, not only the measurement of the 
reception levels of the neighboring ceils, which is origi- 
nally unnecessary, can be omitted but also the unnec- 
essary burst transmission when the measurement 
result is notified to the base station can be omitted. In 
addition, the position of the mobile terminal itself on the 
cell and the frequency arrangement of the neighboring 
cells are recognized, so that at the cell boundary point, 
the measurement of the reception levels of the neigh- 
boring cells located in the direction opposite to the mov- 
ing direction of the mobile terminal can be omitted. 
Therefore, the effect in realizing the saving of the elec- 
tric power can be obtained. 

In du stri a l A p plicabili ty 

[0052] As described above, a mobile communica- 
tion system according to this invention comprises: a 
base station for notifying of neighboring cell information 
of a service cell and notifying of a present position of a 
mobile terminal and apex coordinates of the service 
ceil; and a mobile terminal for presuming a position of 
the mobile terminal itself in a service reception cell on 
the basis of the obtained present position and the 
obtained apex candidates, for stopping the monitoring 
of reception levels of neighboring cells in a case where 
the mobile terminal itself exists at the center point in the 
service reception cell, and for starting the monitoring of 
the reception levels of the neighboring cells on the basis 
of the obtained neighboring cell information in a case 
where the mobile terminal itself exists at the boundary 
point in the service reception ceil. Therefore, in the 
mobile terminal, reception level measurement of the 
neighboring cells at the center point of the service 
reception ceil can be omitted. Also, at the boundary 
point, reception level measurement of the neighboring 
cells located in the direction opposite to the moving 
direction can be omitted. Thus, effect in realizing the 
saving of an electric power can be obtained, which 



leads to an effect in downsizing. 
[0053] As described above, in a mobile communica- 
tion system according to the invention, the mobile termi- 
nal comprises: an antenna unit for performing a radio 

5 communication between the mobile terminal and the 
base station; a signal processing circuit for modulat- 
ing/demodulating a signal and measuring the reception 
levels of the neighboring cells; and a CPU for presuming 
the position of the mobile terminal itself in the service 

10 reception cell on the basis of the obtained present posi- 
tion and the obtained apex coordinates, for stopping the 
monitoring of the reception levels of the neighboring 
ceils in the case where the mobile terminal itself exists 
at the center point in the service reception cell, and for 

is starting the monitoring of the reception levels of the 
neighboring cells on the basis of the obtained neighbor- 
ing cell information in the case where the mobile termi- 
nal itself exists at the boundary point in the service 
reception cell. Therefore, in the mobile terminal, the 

20 reception level measurement of the neighboring cells at 
the center point of the service reception cell can be 
omitted. Also, at the boundary point, the reception level 
measurement of the neighboring cells located in the 
direction opposite to the moving direction can be omit- 

25 ted. Thus, effect in realizing the saving of an electric 
power can be obtained, which leads to an effect in 
downsizing. 

[0054] As described above, in a mobile communica- 
tion system according to the invention, the signal 

30 processing circuit comprises: a modem unit for demod- 
ulating a reception signal and modulating a transmis- 
sion signal; and a reception level measuring circuit for 
measuring the reception levels of the neighboring cells. 
Therefore, in the mobile terminal, the reception level 

35 measurement of the neighboring cells at the center 
point of the service reception cell can be omitted. Also, 
at the boundary point, the reception level measurement 
of the neighboring cells located in the direction opposite 
to the moving direction can be omitted. Thus, effect in 

40 realizing the saving of an electric power can be 
obtained, which leads to an effect in downsizing. 
[0055] As described above, in a mobile communica- 
tion system according to the invention, the CPU com- 
prises; a measurement candidate cell deciding module 

45 for forming a table in which monitor candidate cell num- 
bers are described on the basis of the obtained neigh- 
boring cell information; a physical position presuming 
module for presuming the position of the mobile termi- 
nal itself in the service reception cell on the basis of the 

so obtained present position and the obtained apex coordi- 
nates; and a reception level measurement start/stop 
judging module for stopping the monitoring of the recep- 
tion levels of the neighboring celts in the case where the 
mobile terminal itself exists at the center point in the 

55 service reception cell and starting the monitoring of the 
reception levels of the neighboring cells in accordance 
with the formed monitor candidate neighboring cell 
number table in the case where the mobile terminal 
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itself exists at the boundary point in the service recep- 
tion cell. Therefore, in the mobile terminal, the reception 
level measurement of the neighboring cells at the center 
point of the service reception ceil can be omitted. Also, 
at the boundary point, the reception level measurement 5 
of the neighboring cells located in the direction opposite 
to the moving direction can be omitted. Thus,- effect in 
realizing the saving of an electric power can be 
obtained, which leads to an effect in downsizing. 
[0056] As described above, in a mobile communica- 10 
tion system according to the invention, the measure- 
ment candidate cell deciding module comprises: a 
neighboring cell information obtaining module for 
obtaining the neighboring cell information from the 
demodulated signal; and a monitor candidate neighbor- 15 
ing cell table forming module for forming the table in 
which the monitor candidate neighboring cell numbers 
are described on the basis of the obtained neighboring 
cell information. Therefore, in the mobile terminal, the 
reception level measurement of the neighboring cells at 20 
the center point of the service reception cell can be 
omitted. Also, at the boundary point, the reception level 
measurement of the neighboring cells located in the 
direction opposite to the moving direction can be omit- 
ted. Thus, effect in realizing the saving of an electric 25 
power can be obtained, which leads to an effect in 
downsizing. 

[0057] As described above, in a mobile communica- 
tion system according to the invention, the physical 
position presuming module comprises: an mobile termi- 30 
nal self position coordinate obtaining module for obtain- 
ing mobile terminal self position coordinates from the 
demodalated signal; a cell apex coordinate obtaining 
module for obtaining cell apex coordinates from the 
demodulated signal; and an inner-cell position judging 35 
module of the mobile terminal for obtaining a length of 
each side of a triangle which is formed by the obtained 
mobile terminal self position coordinates and two adja- 
cent cell apex coordinates among the obtained cell apex 
coordinates, for obtaining a length of a vertical line from 40 
the inner-office position to each side from the obtained 
length of each side of the triangle, and for obtaining a 
minimum value among the obtained lengths of the verti- 
cal lines. Therefore, in the mobile terminal, the recep- 
tion level measurement of the neighboring cells at the 45 
center point of the service reception cell can be omitted. 
Also, at the boundary point, the reception level meas- 
urement of the neighboring cells located in the direction 
opposite to the moving direction can be omitted. Thus, 
effect in realizing the saving of an electric power can be so 
obtained, which leads to an effect in downsizing. 
[0058] As described above, in a mobile communica- 
tion system according to the invention, the reception 
level measurement start/stop judging module com- 
prises: a threshold value comparing module for compar- 55 
ing the obtained the minimum value with a 
predetermined threshold value; a neighboring cell 
measurement stopping module for stopping the moni- 



toring of the reception levels of the neighboring cells by 
recognizing that the mobile terminal itself exists at the 
center point in the service reception cell in a case where 
the minimum value is larger than or equal to the thresh- 
old value; and a neighboring cell measurement request- 
ing module for recognizing that the mobile terminal itself 
exists at the boundary point in the service reception cell 
in a case where the minimum value is smaller than the 
threshold value and starting the monitoring of the recep- 
tion levels of the neighboring cells in the moving direc- 
tion by the reception level measuring circuit in 
accordance with the monitor candidate neighboring cell 
number table. Therefore, in the mobile terminal, the 
reception level measurement of the neighboring cells at 
the center point of the service reception cell can be 
omitted. Also, at the boundary point, the reception level 
measurement of the neighboring cells located in the 
direction opposite to the moving direction can be omit- 
ted. Thus, effect in realizing the saving of an electric 
power can be obtained, which leads to an effect in 
downsizing. 

Claims 

1. A mobile communication system comprising: 

a base station for notifying of neighboring cell ^ c 
information of a service cell and notifying of a ■ ~m 

present position of a mobile terminal and apex m 
coordinates of said service cell; and *m 
a mobile terminal for presuming -a position of ^ < m 

the mobile terminal itself in a service reception 
cell on the basis of said obtained, present posi- 
tion and said obtained apex coordinates, for * ^ 
stopping a monitoring of reception levels of - 
neighboring cells in a case where the mobile 
terminal itself exists at a center point in said v ; t3 
service reception cell, and for starting the mon- >m 
itoring of the reception levels of the neighboring :r 
cells on the basis of said obtained neighboring , ^ 
cell information in a case where the mobile ter- 
minal itself exists at a boundary point in the 
service reception cell. 

2. A mobile communication system according to claim 
1. 

wherein said mobile terminal comprises: 

an antenna unit for performing a radio commu- 
nication between said mobile terminal and said 
base station; 

a signal processing circuit for modulat- 
ing/demodulating a signal and measuring the 
reception levels of the neighboring cells; and 
a CPU for presuming the position of the mobile 
terminal itself in the service reception cell on 
the basis of said obtained present position and 
said obtained apex coordinates, for stopping 
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the monitoring of the reception levels of the 
neighboring cells in the case where the mobile 
terminal itself exists at the center point in the 
service reception cell, and for starting the mon- 
itoring of the reception levels of the neighboring 
cells on the basis of said obtained neighboring 
cell information in the case where the mobile 
terminal itself exists at the boundary point in 
the service reception cell. 

3. A mobile communication system according to claim 
2, 

wherein said signal processing circuit comprises: 

a modem unit for demodulating a reception sig- 
nal and modulating a transmission signal; and 
a reception level measuring circuit for measur- 
ing the reception levels of the neighboring cells. 



4. A mobile communication system according to claim 20 
3, 

wherein said CPU comprises: 



10 



15 



A mobile communication system according to claim 
5, wherein said physical position presuming module 
comprises: 

a mobile terminal self position coordinate 
obtaining module for obtaining mobile terminal 
self position coordinates from said demodu- 
lated signal; 

a cell apex coordinate obtaining module for 
obtaining cell apex coordinates from said 
demodulated signal; and an inner-cell position 
judging module of the mobile terminal for 
obtaining a length of each side of a triangle 
which is formed by said obtained mobile termi- 
nal self position coordinates and two adjacent 
cell apex coordinates among said obtained celt 
apex coordinates, for obtaining a length of a 
vertical line from the mobile terminal self posi- 
tion to each side from said obtained length of 
each side of said triangle, and for obtaining a 
minimum value among the obtained lengths of 
the vertical lines. 



a measurement candidate cell deciding module 7. 
for forming a table in which monitor candidate 25 
neighboring cell numbers are described on the 
basis of said obtained neighboring cell informa- 
tion; 

a physical position presuming module for pre- 
suming the position of the mobile terminal itself 30 
in the service reception cell on the basis of said 
obtained present position and said obtained 
apex coordinates; and 

a reception level measurement start/stop judg- 
ing module for stopping the monitoring of the 35 
reception levels of the neighboring cells in the 
case where the mobile terminal itself exists at 
the center point in the service reception cell 
and starting the monitoring of the reception lev- 
els of the neighboring cells in accordance with 40 
said formed monitor candidate neighboring cell 
number table in the case where the mobile ter- 
minal itself exists at the boundary point in the 
service reception cell. 

45 

5. A mobile communication system according to claim 
4, wherein said measurement candidate cell decid- 
ing module comprises: 

a neighboring cell information obtaining mod- so 
ule for obtaining said neighboring cell informa- 
tion from said demodulated signal; and 
a monitor candidate neighboring cell table 
forming module for forming a table in which the 
monitor candidate neighboring cell numbers ss 
are described on the basis of said obtained 
neighboring cell information. 



A mobile communication system according to claim 
6, wherein said reception level measurement 
start/stop judging module comprises: 

a threshold value comparing module for com- 
paring said obtained minimum value with a pre- 
determined threshold value; 
a neighboring cell measurement stopping mod- 
ule for stopping the monitoring of the reception 
levels of the neighboring cells by recognizing 
that the mobile terminal itself exists at the 
center point in the service reception cell in a 
case where said minimum value is larger than 
or equal to said threshold value; and 
a neighboring cell measurement requesting 
module for recognizing that the mobile terminal 
itself exists at the boundary point in the service 
reception cell in a case where said minimum 
value is smaller than said threshold value and 
starting the monitoring of the reception levels of 
the neighboring cells in the moving direction by 
said reception level measuring circuit in 
accordance with said monitor candidate neigh- 
boring cell number table. 
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